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Abstract through a filter with0.0lum meshand the valve was

We conducted highly sensitive measurements oreffieet closed for the exposing perlod...

of exposing asuperconductingavity to nitrogen gas. As

a reference, the cavity wéisst measured beforexposure.

Then measurementgere madeafter exposing thecavity _',I )
to nitrogen gas fortotally 3 days. No remarkable '
degradation were observed in those measurementsilVe

continue this experiment for longer exposure term.

1 INTRODUCTION ' I—.'
It is reported that some degradation of fegformance has
been observed in horizontal assemblyafter vertical
measurements in TRISTABuperconductingavities [1].
There aresome questions about theause of this Figure 1: Nitrogen venting system

degradation. Taprevent thedegradation beforénstalling
the cavities into @eamline, it is necessary to find out 3 PROCEDURE OF INTRODUCING

the causes and make some improvements. NITROGEN GAS INTO THE

As a cause ofhe degradationthe effect of nitrogen gas CAVITY
on thesurface of Nbcavity is suspected. Nitrogen gas idVitrogen gas wasntroduced into the cavity by the
oftenused to breakhe cavity vacuunafter the vertical Procedure as follows.
measurements to prepare for horizontal assembly.

We conducted highlgensitive measuremertts see the 1) Adjustment of the nitrogen gas flow rate prior
effect on nitrogen gas exposure to the venting

2 RESEARCH OF THE EFFECT OF After fully opening the valves Viand V4, nitrogen gas

NITROGEN GAS ON CAVITY was vented and the flow rate was adjusted by the valve 2 at
PERFORMANCE BY VERTICAL 900cc/min monitoring with the flow meter. liad already
MEASUREMENT been confirmedhat this flowratemakes no influence on

In this experiment, nitrogen gasxposure period was the cavity performance [2]. The valve V2 was henhdled
increased byoneday, totally up tofor 3 days. Thehigh after that not to contaminate the system Ibgalve
purity nitrogen gas from a&old evaporatomwas used for operations.

this experiment. In the vertical measuremetes)perature

dependence of surface resistanesvs carefullymeasured 2) Prebaking of the vacuunsystem prior to
from 4.25K to 1.5K.And the residual surface resistanceOPening the cavity

Rreswas evaluated byfitting the datawith the following

equation, After the valves Vland V4 wereclosed, thesystem was
evacuated to the pressure of around Pxidrr by aset of
Rs=(A/T)exp(-D/kT)+Res (1) a rotary pump and a turbo molecuimp with baking.

In this process, thevalve V6 renained closedand the

Then, an @Qvs. Eacccurve wasmeasured athe lowest Cavity was not evacuated.
temperature. Prior to exposing the cavity to nitrogen gas,
a vertical measurement waerformed to confirm the 3) Vacuum connection of cavity andacuum
baseline performance: @ 10, Eacc 30MV/m, and no System
field emission. Then the cavity wasarmed up and
connected to avacuum system shown in Figure 1We know experimentally that the pressure in the cavity is
Subsequently, nitrogen gas wiagoducedinto thecavity —around5x10° Torr afterthe cold measurement. So the
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valve V6 wasopenedcarefully whenthe pressure of the 5 CONCLUSIONS

system reached to 1x¥Jorr. Highly sensitive measurementsvere conducted on the
effect of exposing asuperconductingavity to nitrogen
4) Venting the nitrogen gas into the cavity gas for totally 3 days. As aresult, no remarkable

degradation was observed in the cavity characteristics.
After switching off the turbo moleculgrump, thevalve  We will continue this experiment for longer exposure.
V1 was fully opened while the turbo molecufarmp was
still moving so that the contaminard& not reachinto 6 ACKNOWLEDGMENTS
the cavity with turbulent gas flowAfter that, therotary The authorsaremuchindebted to Mr.Inoue of KEK for
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5) Evacuation of the cavity for preparation of
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4 RESULTS OF THE
MEASUREMENTS
Figure 2 shows the @Qvs. Eacc curves ofthe cavity b
which is exposed tanitrogen gas for up to a total of 3 g o
days. Figure 3 shows thdependence ddurface resistance = 10
on temperature. As aesult, noremarkabledifferences =
were found compared to the reference data.

Figure 4 shows the relation between duration of nitrogen
exposure, Bcc,max A, D/k, and residual surface ooy 3386Mvim
resistance Rs A, and D/k is derived by fitting the 105 5 10 15 20 25 30 35
equation (1) tothermal dependencecurve of surface EacdMV/m]
resistance B No significantchangesare found ineach
parameter.

Figure 5 shows the amount w¥ay duringthe vertical Figure 2: Nitrogen effect onds. Eacccurve
measurements. The graphs on the lsftle shows
processing levels at the first measurement. Multipacting
levels are observed at 17MV/m-24MV/m and at 28MV/m- 35
32MV/m. On the other hand, the graphs on the rgie & 30
show the processing levels in the measuremnedftas RF
processing. From this figure, there seems to kendency E 25
that the lower multipacting levelisappears aftethe RF A g- 20
processing, but the higher multipacting level cannot be :
eliminated by the RF processing. The lower multipacting
level reappears after the cavity @gposed tanitrogen gas,
but it can be removedgain by RF processinglhis
multipacting may be caused by nitrogen exposiffect or
the contaminants flowed into the cavity when the nitrogen
gas was introduced or the adsorption of residaal in the
cavity, however it isnot obvious in this stage. But
remarkable degradation isot observed inthe cavity
performance within the exposure term of 3 days.
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Figure 3: Nitrogen exposure effect oa\®. 1/T curve
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Figure 4: Nitrogen exposure effect oncEmax A,
D/k and Res
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Figure 5: Occurrence of x-ray
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